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(57) PecfrepaT: 

l43o6peieHne othochtch k Mepytuy\ne n 
KacaeTCfl cnoco6a nonyneHMfl 
nepc})TopyrnepoAHbix 3MyjibCMfi, cnoco6Hbix 
nepeHOCMTb KUCXiopoA h Apyrne ra3bi, 
npeAHa3HaneHHbix ppn ncKyccTBeHHbix 
nep4>TopymepoAHbix cpeA n pacTBopoB, \a 
Mo>KeT 6biTb ncnonbaoBaHo b MeA^UUHe b 

KaMeCTBe HCKyCCTBeHHOW kpobu 

peHTreHOKOHTpacTHbix cpeACTB, cpeA Ana 
coxpaHeHHH opraHOB, a TaioKe cpeA Ana 
co3AaHMH Ma3eM, renew u koc m eT ec k wx 
cpeACTB. H3o6peTeHMe 3aKJiK>MaeTCB b tom, wto 
c noMOU^bK) roworeHnsai^Mvi nepcfnopyiyiepoAOB 
h ux CMeceft noA BbicoKWM AaBnenneM ot 50 ao 
1100 aTM nojiyMeHbi cy6MW<poHHbie 
nepcf)TopyrnepoAHbie HacTimbi 3Myjibcnw. 
Mcnonb30BaHne cucieMW cf)mibTpa4HOHHO^ 
CTepnjin3aunn Ana co3AaHHbix 
nepc})TopymepoAHbix sMy/ibcufi no3Bonnno 
nonyMHTb CTepn/iM30BaHHbie, 6onee 
MOHOflncnepcHbie, apeaKToreHHbie 
(6e3onacHbie), cy6MHKpOHHbie MacTni^w 
3Mynbcnw Anfl MeAnunHCKnx tjenefi, 
MaKCHManbHbiw A^aMeTp KOTopbix He 
npeBbiujaeT 0,2 mkm, hto no3Bonnno noBbicmb 
6e3onacHocTb KnuHnnecKoro npMMeHeHnw 
nepcf)TopyrnepoAHbix KpoBe3aMeHmejiefi h 
Apyrux cpeA- !43o6peTeHne o6ecneMHBaeT 
noxiyMeHne CTepwnbHbix, MHoroA^cnepcHbix, 



cy6 MMKpoHH bix , apeaiaoreHHbix, 
nep4>TopymepoAHbix 3Mynbcuft. 1 3.n.c|Mibi, 2 
Ta6n., 1 mi. 
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(54) METHOD OF STERILE PERFLUOROCARBON EMULSIONS PREPARING FOR ARTIFICIAL 
PERFLUOROCARBON BLOOD SUBSTITUTES 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: invention 
relates to method of preparing 
perfluorocarbon emulsions able to transfer 
oxygen and other gases. Invention describes 
preparing submicron perfluorocarbon 
particles of emulsions by homogenization of 
perfluorocarbons and their mixtures under 
high pressure from 50 to 1100 atm. The 
application of sterilization filtration 
system for prepared perfluorocarbon 
emulsions allows to obtain the sterilized, 
more monodispersed, areactogenic (safety), 
submicron particles of emulsion for 
medicinal aims. Their maximal diameter does 
not exceed 0.2 mem that ensures to enhance 
safety of clinical application of 
perfluorocarbon blood substitutes and other 
media. Invention provides preparing sterile, 
monodispersed, submicron, areactogenic 
perfluorocarbon emulsions. Emulsions are 
designated for artificial perfluorocarbon 
media and solutions and can be used in 
medicine as artificial blood, X-ray contrast 
agents, media for organ preserving and media 
for development of ointments, gels and 
cosmetic agents. EFFECT: improved method of 
preparing, valuable medicinal properties of 



emulsions. 2 cl, 2 tbl, 1 dwg, 16 ex 
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H3oopeTeHne othocwtch k cnocooaM 
nojiyneHMP nepc})TopymepoAHbix 3MynbcnM, 
cnoco6Hbix nepeHOCMTb KucnopoA n APyrne ra3bi 
m npeAHa3HaMeHHbix a^h HCKyccTBeHHbix 
nepc{)TopymepoAHbix cpeA u pacTBopos, \a 
MOxeT 6bHb ncnonb30BaHO b Meflnu,HHe b 
KaMecTBe KCKyccTBeHHofi kpobh, 

peHTreHOKOHTpacTHbix cpeACTB, cpefl Ana 
coxpaHenun opraHOB, a TaK>Ke cpeA Ann 
coaAaHMM Ma3etf, renew n KOCMeTkmecKnx 
cpeACTB. 

H3BeCTHO, HTO KaHeCTBO 

nep0TopymepoAHbix sMy/ibCiw b 6o/ibiueM 
CTeneHu 3aBncnT u onpeAeJineTCfl pa3MepoM w 
pacnpeAeneHMeiw nacTHU, GMyjibCMH. TaK, 
HanHMne KpynHbix nacTMu, pa3MepoM 6onee 
0,2-0,3 mkm, KaK noKa3aHO b pa6oTax (Mhl^ho 
ToKa, KoKypuL^y Ko63, MeAHHWHCKMM MHCTHTyT, 
flnoHna, 'TlpaKTHMecKoe wcrionb30BaHne 
ncKyccTBeHHOw KpoBn", CnA3en, 1981, 36(9), 
CTp.62-69), ABTifleTCfl npHHUHofi, 
o6ycnaBnnBaK)i4ei4 TOKcuMHOCTb 3MynbCnvt 
Ba>KHbiM noKa3aTenew HBJineTCH TaioKe 

CTa6nnbHOCTb, KOTOpafl 3aBMCHT, b ochobhom, 

ot cbomctb ncnoribayeMbix 

nepcJyropopymepoAOB n 3Mynbrvipyiou4wx 
areHTOB. 

flna nonyneHHH nepc^TopymepoAHbix 
3MyrtbCnvi ncnonb3yiOT, KaK npaBwno, 
OAHOBpeMeHHO Asa Tuna nepcpTopopraHUMecKMX 
coeAHHeHMM. Oaho H3 hhx Bbi6npaK)T M3 rpynnw 
(Cg-Cio), coAepwamefi, HanpuMep, 
nepcfrropAeKafiHH (n<t>fl) win 

nep(j)TopoKTnn6poMMA (IIOOB), BTopoe - m 
rpynnbi (C-n-C^), coAepwamew, HanpuMep, 
nep^TopTpunponnnaMHH (n<J>TTTA), 
nep<J)TopMeTMni4HKrioreKCnnnnnepMAHH 
(n<t>MUn) mjih nepc|)T0pTpn6yTnnnMMH 
(nOTBA). flaHHbie nepcJrropymepoAbi 
pacTBop^iOT oKono 40 06 % KUcnopoAa (npu 
p0 2 = 760 mm pT. ct.) u 150-190 06% 
ymeKHcnoro ra3a (npn pC0 2 = 760 mm pi\ ct. 
), BcxieACTBue nero hx Hana/in ncnonb30BaTb b 
KanecTBe rnaBHoro KOMnoHeHTa - ra30HocnTenn 

npH C03AaHHH UCKycCTBeHHOM KpOBH. OAHaKO 

nepcpTopymepoAbi He pacTBopuMbi b boa6 m b 

ApyrUX >KMAKOCTflX, noaTOMy HX MO>KHO 

ncnonb30BaTb ToribKO b bhas 3Myiibcntf c 
onpeAeneHHbiM pa3MepoM nepcjDTopymepoAHbix 
nacTHu,, noKpbiTbix cnoeM 3MynbraTopa 
(npoKcaHona vim cJwccfjojwnMAa) n ^eM MeHbwe 
no pa3Mepy HacTnu,a 3MynbCnn, TeM nyMLue, t.k. 

SMyJlbCMM BBOA^TCfl BHyTpHBeHHO M npW 

KpynHbix pasMepax HacTi/iu, MoryT BbiSbiBaTb 
3m6ojihk> (saKynopKy) cocyAOB. CoeAHHeHUH 
nepBoro Tuna 6biCTpo (b TeneHne MecnLja) 
BbiBOA^TCfl H3 opraHM3Ma ( ho He o6ecnennBaK)T 

AOCTaTOMHOM CTa6UJ1bHOCTH UX SMyilbCHM, 

coeAnneHMfl >Ke BToporo Tuna, HanpoTHB, 
npnAaioT SMyxibcun BbicoKyK) CTaon/ibHOCTb, 
no3Bon«»OLJnyio xpaHWTb ux 6e3 3a Mopa>tcn Ba hub, 
ho ohm b TeneHwe HecKonbKnx neT He BbiBOA«Tc« 
M3 opraHM3Ma. 

Han6o/iee pacnpocTpaHeHHbie TexHonornn 
cosAannfl 3Mynbcn^ noAo6Horo poAa ocHOBaHbi 
Ha MeTOAax, ucnojibsyioinMx yribTpa3ByK mhm 
roMoreHi/i3ai^MK) roa bhcokum AaBneHMeM flna 
nonyneHup sMy/ibcuw b npoMwujneHHbix 
MacuJTa6ax npeAnoMTHTeneH 
roMoreHM3ai4noHHbiM cnoco6, t.k. oh nosBonneT 
nonynaTb SMy/ibCun b 6oribajnx KOjinnecTBax n c 

JiyHLUMMM 4DM3MKO-XMMHMeCKHMH 

xapaKTepucTMKaMn. HanpuMep ynyHiueHHbiM no 
pa3Mepy pacnpeAeneHneM MacTnit (Jean G. 
Riess and Maurice Le Blanc. Preparation of 
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perriuoro-cnemicai emulsions ?or Diocnemicai 
use: principles, materials and methods. 
Ellis Horwood Series in Biomedicinne, VCH, 
Blood Substituts, Preparation, Physiology 
and Medical Applications. 1991. Ch. 5, p.p. 
113-115). 

H3BecTen cnocoG nonyneHnw 
nepcfyropyrnepoAHbix SMyribCi/w, coAep>Kau4HX, 
HanpuMep, nepqbTopAeKannH (n<t>fl) n 
nep4)TopTpnnponnnaMHH (riOTriA), 
SMyribrnpyioiA^e areHTbi, HanpuMep cono/iUMep 
noriMOKCMSTMJieH-nponnneHa (nniopoHHK F-68, 
OTeHecTBeHHbm aHanor - npoKcaHon 268), 
0oc4>ojinnnAbi HkiHHoro >Ke/iTKa niin coeBbie 
<t>oc4)oriMnnAbi m bo Ay (naTeHT CCCP N-797546, 
ony6n. b 6io/in. "OTKpbiTMfl, n3o6peTeHHH. .." N 
2, 1981 r.). B cooTBeTCTBUM c 3Tmm cnoco6oM 
ncxoAHyio nepcpTopyrnepoAHyio 3MyribCHio 
roTOBST, nepeMewHBaa KOMnoHeHTbi b 
qbn3nonorviHecKM npneM/ieMOvi boahom cpeAe c 
noMoii^bio roMoreHHoro CMecnTerifl m/ih 
nponennepHOM MeiuariKu, 3aTeM 3MynbrnpyiOT 

HCXOAHyK) SMynbCMKD MH)KeKTMpOBaHHeM b 

roMoreHH3aTope BbicoKoro AaBJieHn« npn 
AaBJieHnn ot 100 ao 500 aTM n TeMnepaType ao 
+55 rpaAycoB C° nepcpTopyrnepoAHyio cMecb 
nponycKaioT nepe3 me/ib roMoreHH3aTopa ao 1 2 
pas. 

K HeAOCTaTKaM AanHoro M3o6peTeHH« 
cneAyeT oTHecTn to, hto nepqbTopymepoAHafl 
3MynbCM« nonyMaeTCR npn ashhom cnoco6e 
AOCTaTOMHo KpynHOAwcnepcHOM no pa3Mepy n He 

MO)KeT xpaHHTbCfl B pa3MOpO)KeHHOM BMAe. 

CpeAHMti pa3Mep nacTMi^ Apyroii 
nepQbTopyrnepoAHOM 3Mynbcnn, 
npeAHOSHaneHHOM atia MeAHUHHCKnx u,enefi 
Fluosol-DA 20%, jovi >Ke cfwpMbi, 
npnroTOBneHHoti ananornMHbiM cnoco6oM Ha 
ocHOBe n<t>fl h nOTnA, 3HaHMTexibHo MeHbiue 
npeAWAyiMew SMyribcun n cocTaBnsui 0,1 18 mkm, 
AO/in nacTML^ pa3MepoM ot 0,2 ao 0,5 mkm 
cocTaBfifljia 7,8%. B KawecTBe SMynbraTopa 
ncnonb30Ba/iCH npoKcaHon n qbocqbo/innnAbi 
AMMHoro Ke/TTKa. 

OAHaKO cpeAHMM A^aMeTp HacTkm AaHHofi 
3Myribcnn 6bin TaioKe KpynHbiw b cbhsm c TeM, 
hto npu BbicoKMx TeMnepaTypax b npoi^ecce 
3My/ibrnpoBaHM« n CTepn/iH3ai4HH nponcxoAHT 
yKpynHeHne nacTnu, SMynbcun. KpoMe Toro, 
n3-sa ncnoJib30BaHHH cMecMTeneti Tuna 
nponennepHOM MeujajiKM He o6ecnennBaeT 
AOCTaTOHHow CTepujibHOCTH npoi^ecca. Bee sto 
npuBOA^T k Heo6xoAHMOCTM cfjunbTpai^nn 
c})paKi4nn Kpynnwx nacTMi^ m cTepMnn3au,nn 
3My/ibCMH, hto ycno)KH«eT npouecc (Mitsuno T. 
et al., "Intake and retension of 
perfluorochemical substance of Fluosol-DA in 
res human", Proceedings of the 5. Int. 
Sympos. On Oxygen-Carring Colloidal Blood 
Substituts, Meinz, March, 1981. P. 220). 
3Myribct4fl r nonyneHHafl no AaHHOMy cnoco6y, 

X pa HUTCH TOTlbKO B 3aMOpO)KeHHOM BMA6, T.K. 

nocne 8-12 nacoB xpaHeHUH npn komh3thovi 
TeMnepaType nponcxoA^T yKpynHenne MacTwu, 

3MyjlbCHM H B CBH3M C 3TMM CTaHOBHTCH 

HeB03MO>KHbiM ee KnuHMsecKoe npuMeHeHne. 

H3BecTen cnoco6 nonyneHWH 
nepqbTopymepoAHbix SMyribcuPi 
MeAML^UHCKnx L^exieCi (naTeHT P<t> N 2070033, 
ony6n. 1996 r., N 34), 6nui3KHM k 3aHBnneMOMy 
cnoco6y, b kotopom 12-KpaTHaa sMyjibraqnn 
nepqbTopAeKannHa nnn nepq*)TopoKTMJi6pOMMAa 
n nep4>TopMeTnnukiKnoreKCnnnnnepnAHna b 
cooTHOineHMM 2/1 npoxoAHT b 3-x eMKOCT^x npn 
nonepeMeHHOM AaB/ieHHH 3a cneT noBbiaieHun 
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AaaneHMfl b roMoreHM3aiope b 1,1-1,2 pa3a npu 

npOX0)KfleHMM 3MyjlbCHM B flOnOJlHMTeJlbHOii 

ewiKoc™ no cpaBHeHHK) c AaBneHneM npu 

npOXOKfleHMH 3MynbCkM B OCHOBHblX KOHTypax, 

mo no3Bonnjio no/iyMHTb 3Mynbcn»o co cpeAHUM 
pa3MepoM MacTMi^ 0,06 mkm. 

HeAocTaTKOM AaHHoro cnoco6a, cocTonu^nM 

H3 3-X eMKOCTefl (L^MpKyjl^UHOHHblM KOHTyp), 

flBjiaeTCfl to, mto nep$TopyrnepoAH3fl CMecb 
noAaeicfl b roMoreHn33Top us nepBoft eMKOCTM, 
KOTopafl b AaribHe^LiieM (nocne npoxanbiBaHkm 
cwiecu nepc{)TopymepoAOB) oonbiue He 
ncnonb3yeTCfl n Tpe6yeTca OTKnjoHenne 
nocneAHen ot Been cncTeMbi roMoreHM3auiMn, 
Kpoiwe 3Toro, MeAneHHoe npOKanbiBanne 
nepc{)TopymepoAOB He cnocoocTByeT 
A0CT3T0MH0 nonnoMy KOHTaioy ciwecu 
nep4)TopyrnepoAOB n 3Mynbr3Topa n pe3Ko 
3aMeAnaeT npoLjecc 3Mynbrau,nn, hto HeraTHBHO 
oTpawaeTca na cpeAHewi pa3Mepe n 
pacnpeAeneHMM nacTnLj SMynbcnn, a TSKwe 
npHBOAW" k yBennneHwo BpeMenn 
roMoreHM3ai^kin. CneAyioiMUM neAOCTaTKOM 
yKasaHHoro cnoco6a ABnaeTca nonepeMeHHaa 
CMeHa b npou,ecce 3Mynbrau,nn AaBneHna b 
cawoM roMoreHM3aTope. MepeAOBaHne 
AaBneHMfl c 500 aTM (npu nepBOM LjKKJie) Ha 550 

3TM (npu BTOpOM L^HKne), CHOBa Ha 500 3TM 

(npu TpeTbeM qnKne) m Hao6opoT npu neTBepTOM 
n Bee 3to b TeneHne 12 u,nKnoB TexHunecKn 

A0CT3T0MH0 33TpyAHMTe/lbH0, KpOMe STORD, 

Kawafl cwieHa AaBneHna conpoBOKAaeTCH 
npnMofi pacTepnnnssijnen cucreMbi nepes 
AamnK MaHOMeTpa, hto MoweT b KOHeMHOM 
more npuBecTH k 3aHocy b SMynbcnio 

MMKpOCf)nopbl. KpOMe 3TOrO, B SMy/lbCMH, 

npnroTOBneHHon no AaHHOwiy cnoco6y, 
npHcy tct By jot KpynnoAucnepcHbie H3CTnLjb» c 
AnaMeTpOM CBbime 0,2 mkm ao 0,4%, mto MO)KeT 
yBennHMTb KonnnecTBo peaKToreHHbix 
(anneprnnecKnx) pea^nn. flpyruM HeAOCTaTKOM 
yKa3aHHoro cnoco6a HBnaeTCfl y3Knfi 
TeMnepaTypHbtfi Anana30H, b kotopom roTOBWTcn 
SMynbCH* ot +20 ao +22 rpaAycoB C. npu T3Kon 
TewinepaType AOCTaTOHHO TpyAHO npuroTOBHTb 

B bf CO KOKOH \\Q HT pn DO B 3 H H bie SMyJlbCMH 30-40%, 

t.k. npu HW3KWX TeMnepaTypnwx pewnMax 
3Mynbrau,nn pe3KO noBbiwaeTCfl BH3KOCTb 
npeAOMy/ibCMM, mto npnBOAWT k sacTonHbiM 

ABJieHUflM B rOMOreHM3ai4MOHHOM CHCTeMe. 

H3BecTeH cnoco6 nonyneHnfl 
nepcf)TopymepOAHbix sMynbcnn Ana 
MeA^UUHCKHX u,enen (naTeHT P<t> 2122404, 
ony6n. 27.11.1998 r., 33), Han6onee 6nn3Knn 
k 3aflB/ifleMOMy cnocooy, b kotopom 3a cneT 
9-KpaTHotf siviy/ibraunn n CTpynHoro 
nponycKaHun MHoroKOMnoHeHTHon CMecn H3 
AByx nept+jTopymepoAOB: ncj>fl/ri(t>TBA, 

nofl/noMun, nooB/n<t>TBA, n<t>o&/n<t>ML(n b 

COOTHOWeHMH OT 1/1 AO 10/1 COOTBeTCTBeHHO; 

nnn H3 Tpex: n^oB/no/j/n^MLin, 
nc&OB/nOft/nOTBA b cooTHOiueHUM ot 1/1/1 ao 
10/1/1 cooTBeTCTBeHHo; hjim M3 neTbipex: 
nct>OB/ncD/vn0ML4n/n0T&A b cooTHomeHUM ot 

1/1/1/1 AO 10/1/1/1 COOTBeTCTBeHHO, c 

pacTBopoM npoKcaHona nepe3 roMoreHnsaTop 
noA AaBJienneM 700-1000 aTM m oxnawenuM 
npu TeMnepaType ot +24 ao +34 rpaAycoB C°, 
3aTeM nonyMeHHyio sMynbCMK) noABepraKDT 
AajibHeMOiew i4HKnMMecKOM roMoreHM3au^M (8-9 
Lji/iKnoB) noA nocTo^HHbiM AaBJienneM 400-490 
aTM n npu nocTOHHHOM oxna>KAeHHu ao 
nonyMeHMfl SMyxibcnn co cpeAHHM pa3MepoM 
nacTML^ 0,03-0,05 mkm c nocneAy»ou4HM 
Ao6aBneHneM b 3Mynbcnjo <t>ki3i/ioJiornMecKH 
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npneMJieMoro 3JieKTpo/iHTHoro pacTBopa ao 
Tpe6yeMow KOHi4eHTpai4MM. 

HeAOCTaTKOM BbinieonncaHHoro cnoco6a 
nonyqeHn^ nepcfjTopymepoAHbix 3MyxibCMM 
AB/ifleTCfl HannHne nacTMi; nocne 3My/ibramiw co 
cpeAHHM pa3MepoM ao 0,05 mkm m OTcyTCTBne b 
TexHO/iornnecKOM uyiwie nonyMenkm 
nep<4)TopymepoAHbiX sMyxibcnCi Ba>KHoro 
npou,ecca - 4)nnbTpai4MOHHofi CTepnjiM3ai4nn. 

3at\a^ew M3o6peTeHHJi HBrmeTca co3AaHne 
cTepnnbHbix, annporeHHbix, cy6MMKpoHHbix, 

MOHOAHCnepCHblX, MHOrOKOMnOHeHTHblX, 

nepcpTopymepoAHbix SMy/ibcuM 3a cneT 
yMeHbuieHMFi cpeAHero pa3Mepa nacTMu 
3MyjibCnn n yMeHbUjennfl KpynnoAncnepcHbix 
o>paKi4HM MacTui^ sMyjibCkiM c noMOiMbio 
roMoreHH3ai4nn m c^MjibTpai^noHHofi 
CTepnnn3ai4nn nept+jTopyrnepoAHbix sMyxibcuii. 

nocTaBneHHaa 3aAana peiuaeTCw TeM, hto b 
3aflBrmeMOM cnocooe nonyneHnfl 
nep4>TopymepoAHbix SMynbcnfi pjnn 
MeA^i^nHCKwx i^eneM, BKjiKDHajou^eM nonyneHne 
npeA3MyJibCnn cMeuJMBaHMeM cyMMapHoro 
KonvmecTBa nep<t)TopopyrjiepoAOB c 
SMy/ibrnpyioi^MM areHTOM n MHoroKpaTHyio 
roMoreHnuai4MK) cMecM b saMKHyTOM 
L^npKyn«L^noHHOM KOHType noA AaB/ieHMeM, 
comacHo n3o6peTeHMK> npeA3Myjibcn»o 
nojiynaioT nyTeM cTpyiiHO-KanenbHoro 
nponycKaHHfl MHoroKOMnoHeHTHOVi cMecn 
nepcfjTopyrnepoAOB KOHi^eHTpaqMM ot 1 ao 40%, 
cocTORinefi ns AByx nepcfjTopymepoAOB: 
nepc+jTopAeKannHa 

(n<Pfl)/nep4>TopMeTMJii4MKrio-reKCMJinMnepi4AMHa 
(flOMLin), njin n0fl/nepc{)TopTpM6yTHJiaMMHa 
(I10T&A), nun nepc|DTopoKTMJi6pOMMAa 
(n<P05)/nep4>TopTpnnpOMMJiaMHHa (rKPTnA), 
nxin noOB/n^MUn, nnn n<t>OB/n<t>TBA b 

COOTHOLUeHMH OT 1/1 AO 10/10 COOTBeTCTBeHHO; 

nun M3 CMecn Tpex nepc|)TopymepoAOB: 

ncpOB/nofl/noMqn, ncDOB/nofl/n^TBA, 

nnn n^OB/nOfl/nOTnA b cooTHOLueHun ot 
1/1/1 ao 10/10/10 cooTBeTCTBeHHo; nun 113 
CMecn neTbipex nepcfyropymepoAOB: 
noOB/n0fl/nct>MMn/n0TBA nun 
noOB/nOfl/nOMMn/nOTriA b cooTHOiueHnu ot 
1/1/1/1 ao 10/10/10/10 cooTBeTCTBeHHo, nnn 
n3 CMecn n«Tn nepcJ)TopymepoAOB: 

ncj>OB/nofl/n0ML4n/na>TBA/ncDTnA b 

cooTHomeHnn ot 1/1/1/1/1 ao 10/10/10/10/10, 
c pacTBopoM npoKcaHona (c KOHeHHon 
KOHi^eHTpai^nn ot 0,2 ao 8% b roTOBon 
nepcjrropyrnepoAHon sMynbcnn) (nnn c 
pacTBopoM cpocct>ojinnnAOB) nepe3 

TOMoreHn3aTop noA AaBJieHneM ot 50 ao 1100 
aTM ao no/ryMeHna cy6MnKpoHHOft 
nep4)TopymepoAHon SMy/ibcnn co cpeAHnM 
pa3MepoM nacTnu, 0,025 mkm c AaJibHeniunM 
Ao6aBJieHneM b nepcfnopymepoAHyK) SMynbcnio 
3/ieKTpojinTOB: HaTpn« xnopnAa 5,0-9,5 r/n; 
Kannfl xnopnAa 0,30-0,45 r/n; Mamnfl xnopnAa 
0,15-0,25 r/n; HaTpna rnAPOKapooHaTa 
0,40-0,70 r/n; HaTpnw mApocfjoccpSTS 0,15-0,25 
r/n; mK)K03bi 1,5-2,5 r/n, 33 TeM nonyneHHyK) 
nepc|)TopyrnepoAHyK) 3MynbcnK) noABeprsiOT 
CTepnnn3aL(noHHon c^nnbTpaL^nn nepe3 A^aMeTp 
nop b c)DnnbTpe 0,2 mkm n b AanbHeniueM 
npnMeHAHDT b KanecTBe ncKyccTBeHHoro 
KpoBe3aMeHnTenp wnn Apyrwx cpeA 

Cyiu,HocTb n3o6peTennji noncHReTcyi cxeMon 
(cm. nepTe>K) npoi^ecca, npeAH33H3neHHoro An« 
ocyLL\ecTBneHHH cnocoba nonyneHnfl 
nepcf)TopymepoAHon 3Mynbcnn, Ha KOTopon 
n3o6pa>KeHa roMorennsaunoHHan cncTeMa, 
cocTO«ma« ns Bepxnen eMKocTn 1 a/i« CMecn 
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nepq)TopymepoflOB, TpyoonpoBOAa ^, 
coeAUHHtoiuero erwKOCTb 1 c HMWHei* eMKocTbio 
3, Tpy6onpoBOfla4, coeAHHflfomero eMKoc™ 1 n 
3 c roM ore h m 3a to po m BbicoKoro AaBJieHna 5, 
Tpy6onpoBOA0B 6 m 7, cnywamwx Ana nepeKanKu 
SMyjibCMM us roMorenn3aTopa 5 b eMKOdb 1 h 
3, a Tao<e ochobhom 3neMeHT nojiyneHi/iH 
cTepunbHoii 3MynbCnn cy6MWKpoHHbix, 
Ka/m6poBaHHbix pa3MepoB - CTepnnn3aL^M0HHa« 
4>MJibTpai4H0HHa5i cucTewia 8 h eMKOdb 9 c 
aneiapoJiMTHbiM pacTBopoM. 

Cnoco6 ocyLuecTBnaeTCH cnef\y\ou\MM 
oGpasoM: Ann nonyneHun npeA3Mynbcnn 
(MMKpoHHbix pa3MepoB) cwiecb 

nepct)TopymepoAOB noAaK>T cTpyfiHo-KaneribHO 
H3 BepxHetf eMKOdn 1 no Tpy6onpoBOAy 2 b 
HH>KHK)K) eMKOCTb 3 c 3MyjibraTopoM - 
npoKcaHO/ioM (win c^occfjonnnnAaMM) w nepe3 
Tpy6onpoBOA 4 noAatoT b roMoreHHsaTop 5 npn 
BblCOKOM 'VAapHOM" AaBneHWH B 
roMoreHM3aTope 650-1100 aTM. npeA3Myjibcna 
M3 roMoreHH3aTopa 5 noA BbicoKWM 'VAapHbiM" 
Aaa/ienneM 650-1100 aTM nocTynaeT nepe3 
TpyoonpoBOA 6 o6paiHO b eMKOCTb 3. nepBbifi 
14HK/1 nojiyneHHfl npeA3Mynt>cnn 3aMbiKaeTca: 
eMKOCTb 3, TpyoonpoBOA 4, roMoreHH3aTop 5, 
TpyoonpoBOA 6 m CHOBa eMKOCTb 3. nonyneHue 
OMy/ibCMM c oonee MexiKHMn MacTMi^aMM BeAyT 
npw hobom i^MKne: H3 roMoreHM3aTopa 5 
SMynbCHH nocTynaeT nepe3 Tpy6onpoBOA 7 b 
BepxHtoK) eMKOCTb 1 npH Ko/ie6jiiouneMCfl 
AaBJieHUM b roMoreHH3aTope ot 50 ao 600 aTM. 
3aTeM H3 eMKOCTH 1 SMy/ibCKH nocTynaeT nepe3 
TpyoonpoBOA 2 b hhjkhiok) eMKOCTb 3 u 
TpyoonpoBOA 4 b roMoreHM3aTop 5 npw 
KO/ie6nioi4eMC« AaBneHHu b roMoreHMsaTope ot 
50 ao 600 aTM. BTOpofi ljhkji nojiyMeHna 
SMyjibCMM 3aMbiKaeTCfl: eMKOCTb 1 , TpyoonpoBOA 
2, eMKOCTb 3, Tpy6onpoBOA 4, roMoreHH3aTop 
5, Tpy6onpoBOA 7 n CHOBa eMKOCTb 1. ripw 
nepBOM w btopom uHKJie, a TaioKe b 
noc/ieAywDLueM ooe eMKoc™ ocBo6o>KAaK)TCfl 

nOJlHOCTblO OT 3MyribCMH, TeM CaMbIM 
/IHKBMAHpyKDTCa T3K HaSblBaeMbie "3aCTOMHbie 

soHbi", rAe CKanriHBaioTcfl nauoonee KpynHbie 
MacTMi^bi SMyribcun. rioc/ie TpeTbero i^MKJia 
3Myjibraunn, nonnocTbio aHajiornMHoro nepBOMy 
i^nKny sa ncKJiMD^eHneM AaBneHHfl 
roMoreHM3at\Mn, KOTopoe, HaHHHaa co BToporo 
L^MKna, b AanbHetiiueM He MeHfleTca h 
cocTaBJifleT b Kone6/iK)Li^eMCfl pewnMe ot 50 ao 
600 aTM, HaHnnaeTCfl neTBepTbiw Ljwcn 
3My/ibrai4Hn, KOTopwtf normocTbio aHanornneH 
TpeTbeMy m t.a- ao 8-9 l^ukjiob. B TeneHHe 
Bcero npoL^ecca nonyMeHUfl 3Mynbcnn 
ocymecTBrmioT oxnajKAeHne npn t ot +20 ao +50 
rpaAycoB C° b eMKocTflx 1 h 3 u b caMOM 
roMoreHM3aTope 5 b cbasw c TeM, mto 
yBejikmeHHe TeMnepaTypw 3Mynbcnn bo BpeMfl 
roMoreHH3am/in npuBOAHT k yKpynHeHUJO HacTMii, 
3Mynbcnn, mto HeAonycTHMO. riocne nony Henna 
cy6MHKpoHHofi nepcfrropymepoAHoPt 3Mynbcnn 
co cpeAHUM pa3MepoM MacTui^ 0,025 mkm 
3My/ibcna nocTynaeT c noMoiMbio Hacoca b 
c{)kinbTpauMOHHyK) cTepunnsai^HOHHyio cucTeMy 
8 c A^aMeTpoM nop cf)k»nbTpa 0,2 mkm Ann 
ctwnbTpanHH M cTepnnn3aL4nn n OTceneHun 
KpynHOA^cnepcHbix MacTMi^, c nocneAy»OLMHM 

3a/lHBOM B eMKOCTb 9 C 3HeKTpOJ"IHTHblM 

pacTBopoM. 

npeAno>KeHHbiM cnoco6 noJiyMeHMfl 
nepc{)TopymepoAHbix SMynbcuw nosBO/ifleT 
co3AasaTb cy6MHKpoHHbie, 
MHoroKOMnoHeHTHbie, nepc|)TopyrnepoflHbie 
OMyxibCMn c HM3KOM cTeneHbK) pea kt ore h hoct m 
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no cpaBHeHMK) co cnocoooM-aHanoroM, TaK KaK 
Ha/iMMne cpeAHero pa3Mepa MacTMi4 (0,03-0,05 
mkm) b aHanore, cnoco6Hbix Bbi3biBaTb 
peaxToreHHOCTb (no6oMHbie, HeraTHBHbie 
AeficTBKfl) OMyxibcun, CHn>KeHO Ha 20-50% b 
sayiBJineMOM cnoco6e, a TaKxe HOBan 3MyjibCnn 
o6^aAaeT co/iee MOHOAHcnepcHbiM 
pacnpeAeneHneM MacTMt^ (Ta6/ini4bi 1 , 2). KpoMe 
3Toro, MMeeTca Apyroe o^enb Ba>KHoe OTnuMne: 
b 3a«BXifleMOM cnoco6e sMynbcufl noABepraeTcn 
cfjn/ibTpai4MOHHoft cTepn/in3aunn, a b 
cnoco6e-aHa/iore b TexHonornnecKOM i^nioie 
OTcyTCTByeT cTepunnsaL^^fl m 4)nnbTpai^Mfl 
3Myjibcnn, mto CKa3biBaeTcn Ha 6e3onacHocTn 
npuMeHeHHH nepcjDTopymepoAHbix 3MynbcnM b 
neMe6HO^ npaKTHKe. 

TaKUM o6pa30M, npeAnaraeMbiM cnoco6 
cosAaHKH nepcjDTopymepoAHwx sMynbcuvi 
nosBOJi^eT nonynaTb CTepwribHbie, 
MOHOAncnepcHbie, cy6MMKpoHHwe, 
apeaKToreHHbie, nepcfiTopymepoAHbfe 3Mynbcnn 
m "OTceKaTb" KpynHOA^cnepcHbie MacTuqw 
3Myjibcnn (peaKToreHHbie) c noMoiMbK) 

CTepHJlH3ai^HOHHOtl 0kUlbTpai4HOHHOM CUCTeMbl. 

Pa3pa6oTaHHbiw cnoco6 3HaMMTejibHO 
npeAnoMTMTenbHee no cpaBHeHHK) co 
cnocoooM-aHanoroM m cnoco6oM nojiyMeHna 
nnoHCKoro npenapaTa 0>ji»oo3OJi - AA 20%. 

nonyneHne 20%-hom nepc})TopyrnepoAHOM 

GMy/lbCHM. 

npviMep 1. nepc})TopymepoAHyK) CMecb 

n<t>fl/n<l>TBA B COOTHOLUeHUM 1/1 B KOJIHMeCTBe 

200 Mil, coAepwamefi 200 r n<J>fl yAe/ibHoui 
nnoTHOcTM 1,938 n 200 r IIOTBA yAexibHoti 
nnoTHOcTH 1 ,899, nponycKann 

CTpyMHO-Kane/ibHO M3 eMKOCTH 1 nepe3 
Tpy6onpoBOA 2 b eMKOCTb 3, rAe HaxoAnncn 
pacTBop npoKcanojia b KOJinnecTBe 800 mji. 
riocne 3Toro nojiyMeHHyio CMecb 
nepc|)TopymepoAOB n npoKcaHona nponycKann 
Mepes Tpy6onpoBOA 4 b roMorenn3aTop 5, b 
kotopom BbicoKoe "yAapHoe" AaB/ieHMe 
cocTasjiflno 650-1100 aTM. no/iyneHHyio 
npeA3Myjibcnio m roMoreHH3aTopa 5 noA 
BbicoKUM "yAapHbiM" AaBJieHneM 650-1100 aTM 
noAaBann nepe3 Tpy6onpoBOA 6 BHOBb b 
eMKOCTb 3. H3 eMKOCTM 3 npeA3MyribCMK> 
noAaBann nepe3 Tpy6onpoBOA 4 b 
roMoreHH3aTop 5, KoneGjiiomeecfl AaBJieHne b 
kotopom cocTaB/iano ot 50 ao 600 aTM m b 
AajibHewiueM oho He MeHnnocb b TeMeHMe Bcew 
napacoTKH. nonyMeHHyK) SMynbcuio nepe3 
Tpy6onpoBOA 7 noAaBann b eMKOCTb 1 nepe3 
Tpy6onpoBOA 2 b eMKOCTb 3 u nepe3 
TpyoonpoBOA 4 b roMoreHnsaTop 5, 
KOJie6jnoLAeecfl AaBneHne b kotopom 
cocTaBJinno 50-600 aTM. Uia roMoreHnsaTopa 5 
3MyribCk)K) noAaBajiw Mepe3 Tpy6onpoBOA 7 b 
eMKOCTb 1. fl/ifl nonyneHUfl cy6MHKpoHHOM 
3Mynbcnn Tpe6oBanocb 8-9 l^hkhob 
npoxo>KAeHHR cMecw nepc{>TopymepoAOB n 
npoKcaHona Mepe3 roMoreHM3aTop 5 m eMKOCTn 1 
n 3. TeMnepaTypa oxna>KAeHM5? OMynbcun b 
eMKOCTflx 1 m 3 h roMoreHH3aTope 5 b TeneHvie 
Bcero npoL^ecca nonyneHUfl cocTaB/i«na ot +20 
AO +50 rpaAycos C° flocjie nonyneHMfl 
cy6MHKpoHHo^ nepcfjTopyrnepoAHOM SMy/ibcun 
co cpeAHMM pa3MepoM MacTkm 0,025 mkm 
SMyjibcwfl nocTynana c noMombK) Hacoca b 
4>nribTpaunoHHyK) CTepnjin3aunoHHyK) CMCTeMy 
8 c A^aMeTpoM nop cpuribTpa 0,2 mkm a^« 
c})MnbTpaL\Mi4 m cTepnnn3ai4nn m OTceneHMfl 
KpynHOA^cnepcHbix nacTMU c nocneAyKDiMUM 
3axinBOM n CMemwBaHiieM b eMKocTn 9 c 

KOHLteHTpHpOBaHHblM SJieKTpOJlHTHblM 
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pacTBopoiw ao TpeoyeMon KOHi^eHTpaL^nw 
aneiapo/iMTOB. 

KoHeMHafl pei^enrypa nep<£TopymepoAHoPt 
SMynbCMM MMena cneAyiomMM cocTaB: 
n<t>fl/n<t>TEA (cooTHOUjeHMe 1/1) - 20% (MnM 10 
o6.%), npoKcaHona 4-4,8% m sneKTponMTHbiM 

COCTaB. 

npMMep 2. rOTOBMJlM 3MyJ1bCMK), K3K OHMCaHO 

b npuMepe 1. 

CooTHoiueHne n<t>fl/n<t>ML_in cocTaBnano 
2/1 , HaBecKH n <*>£[/ n<t>MI4n cocTaBJi^nn 266 r m 
133 r. YflenbHan nnoTHOCTb nOMLjn -1,920. 

KoHeMHa« pei^enrypa nepo>TopymepoAHOM 
3MynbCMn MMena cneAyromMM cocTaB: 
nOA^nOMqn (cooTHOweHue 2/1) - 20% (mjih 10 
o6.%), npoKcaHona 4-4,8% n sneiapojinTHbiM 

COCTaB. 

flpwMep 3. roTOBWiH 3Myjibcnio, K3K onucaHo 
b npuMepe 1. 

CooTHOiueHne r]0OB/ri0TnA cocTaBnano 
3/1, HaBecKH riOOB/nOTBA cocTaBn«/in 300 r m 
100 r. YAejibHaa nnoTHOCTb IIOOB - 1,920. 

KoHeMHaa peuenrypa nepcfrropyrnepoAHOM 
3Myjibcnn MMena cneAyK>m,Mtf cocTaB: 
n<t>OB/n<DTBA (cooTHOiueHne 3/1) - 20% (win 
10 06%), npoKcawona - 4-4,8% n 

SJlGKTporiMTHblM COCTaB. 

npuMep 4. roTOBM/in aMyjibCMK), KaK onMcaHO 
b npuMepe 1. 

CooTHoiueHne n<t>OB/n<J>Ml_in cocTaBnano 
7/1, H3BSCKM no>OB/n<l>MLin cocTaBnflnM 350 r n 

50 r. 

KoHeHHaa peqemypa nepcJyropyrnepoAHOM 
3Mynbcnn MMena cneAyioiMMM cocTaB: 
riOOB/nOMUn (cooTHOLueHMe 7/1) - 20% (MnM 
10 06%), npoKcaHona - 4-4,8% m 
aneKTponnTHbiw cocTaB. 

npMMep 5. ToTOBunM SMynbCMK), KaK onMcaHO 
b npwwepe 1. 

CooTHOLueHMe (lct)OB/n0Ml4n cocTaBnano 
10/1, HaBecKM (10OB/n0ML4n cocTaBnnnM 363 r 
n37 r. 

KoHeMHafl pei^enTypa nepcfuopyrnepoAHOM 
OMynbCMM MMena cneAyK>m,Mfi cocTaB: 
n^OB/flOMMn (cooTHOLueHMe 10/1) - 20% (MnM 
10 06 %), npoKcaHona 4-4,8% m aneicrponMTHbiM 

COCTaB. 

npMMep 6. ToTOBMnn aMynbcuio, KaK onMcaHO 
b npuMepe 1. 

CooTHOLueHHe ncDOB/nOA/n<PMI4n 
cocTaBnflno 1/1/1, HaBecKM noOE/nOfl/ncJMLjn 
cocTaBnnnn cooTBeTCTBeHHO 133/133/133 r. 

KoHeMHaa peu,enTypa nepo>TopyrnepoAHOM 
SMynbCMM cocToana M3 cneAyioinero: 
nOOB/nofl/n^MLin (cooTHOiueHMe 1/1/1) - 20% 
(MnM 10 o6.%), npoKcaHona 4-4,8% m 

3neKTponMTHblM COCTaB. 

npMMep 7. ToTOBMnn 3Mynbcnio, KaK onucaHO 
b npuMepe 1 . 

CooTHoweHwe noxDB/nO/l/nOTBA 
cocTaBnflno 10/1/1, HaBecKM 

n<t>0&/n<t>fl/n<t>BTA cocTaBnRnM 
cooTBeTCTBeHHO 333/33/33 r. 

KoHeHHaa peu,enTypa nepcpTopymepoAHOM 
SMynbCMM MMena cneAyiomMM cocTaB: 
n<J>OB/nOfl/nct)TBA (cooTHOUJeHMe 10/1/1) - 
20% (MnM 10 o6 %), npoKcaHona 4-4,8% m 

3neKTponMTHblM COCTaB. 

ripuMep 8. r OTOBMnn SMynbCMio, KaK onucano 
b npuMepe 1 . 

CooTHoweHne noos/ncpfl/noMLjn/noTEA 

cocTaBnano 1/1/1/1, HaBecKM 
n^OB/nOfl/n^MUn/n^TBA cocTaBnanM 
cooTBeTCTBeHHO 100/100/100/100 r. 

KoHeMHafl pei^enTypa nepc{)TopyrnepoAHOM 
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3MynbCMM MMena cneAyfou^MM cocTaB: 
n0>OB/n<t)A/nOML4n/nci>TBA (cooTHOiueHMe 
1/1/1/1) - 20% (MnM 10 o6.%), npoKcaHona 
4-4,8% m oneKTponMTHbiM cocTaB. 

npMMep 9. ToTOBMnn SMynbcuio, KaK onucano 
b npMMepe 1. 

CooTHOweHHe noOB/ncDfl/llOMLin/ncDTBA 
cocTaBnnno 10/1/1/1, HaBecKM 
n0OB/n<t>fl/n0MLtn/ncI>TBA cocTaBnanM 
cooTBeTCTBeHHO 307/31/31/31 r. 

KoneMHaH peijenTypa nepcf)TopyrnepoAHOM 
3MynbCMM MMena cneAyioi^MM cocTaB: 

nooB/na>fl/noMqn/na>TBA (cooTHoiueHne 

10/1/1/1) - 20% MnM (10 06%), npoKcanona 
4-4,8% m 3neKTponMTHbiM cocraB. 

nonyMeHMe 40%-hom nepcJyropyrnepoAHOM 
3MynbCMM. 

{IpMMep 10. nepcf)TopyrnepoAHyK) cMecb 

n<t>fl/ri0TBA B COOTHOLUeHMM 1/1 b KonMHecTBe 
400 Mn, coflep>Kau4eM 400 r flOfl yAenbHOM 
nnoTHOCTM 1,938 m 400 r flOTBA yAenbHOM 
nnoTHocTM 1,899, CMetUMBanM c pacT8opoM 
npoKcaHona b o6"beMe 800 Mn. (locne 3Toro 
nonyweHHyio CMecb nepc{)TopyrnepoAOB m 
npoKcaHona roTOBMnM TaK >Ke, KaK onMcano b 
npMMepe 1 . 

KoHeHHaa peu.enTypa nepc})TopyrnepoAHOM 
3MynbCMM MMena cneAyK)U^MM cocTaB: 
n0fl/n«t>TBA (cooTHOiueHMe 1/1) - 40% (MnM 20 
06. %), npoKcaHona 5,6-8% m 3neKTponMTHbiM 

COCTaB. 

npMMep 1 1 . TOTOBMnM 3MynbCMK) T3K xe, KaK 

onMcano b npMMepe 1. 

CooTHOiueHMe n<Pfl/nOML| cocTaBn^no 10/1, 
HaBecKM ncJ>fl/n0ML4n cocTaBnanM 725 r m 75 r. 

KoHeMHas peL\enTypa neptJyropyrnepoAHOM 
3MynbCMM MMena cneAyjou^MM cocTaB: 
n<Pfl/n<t>MI4n (cooTHOiueHMe 10/1) - 40% (Mnn 
20 o6.%), npoKcaHona 5,6-8% m sneiaponMTHbiM 

COCTaB. 

npMMep 12. ToTOBMnM 3MynbCMK) TaK >Ke, KaK 
onMcaHO b npuMepe 1. 

CooTHOiueHMe na>OB/n<i>fl/n<PML(n 
cocTaBnnno 1/1/10, HaBecKM 
no>OB/na>fl/n0ML4n cocTaBnnnM 
cooTBeTCTBeHHO 67/67/666 r. 

KoHeMHan peL^enTypa nepcf>TopyrnepoAHOM 
3MynbCMM MMena cneAyKDii^M^ cocTaB: 
n^OB/n^A^MLin (cooTHOiueHMe 1/1/10) - 
40% (wnM 20 o6 %), npoKcaHona 5,6-8% m 

SneKTDOnMTHblM COCTaB. 

npMMep 13. ToTOBMnM 3MynbCMK) TaK >Ke, KaK 
onMcaHO b npMMepe 1. 

CooTHOiueHMe n<POB/noriyncl>MI4n/n<PTBA 
cocTasnano 10/1/1/1, Ha Bee km 
nct>OB/n<Dfl/n<t>Ml4n/nct>TBA cocTaBnanM 
cooTBeTCTBeHHO 614/62/62/62 r. 

KoHeMHas pei^enTypa nepcpTopyrnepoAHOM 
3MynbCMM MMena cneAytomMM cocTaB: 
na>OB/na>fl/noMun/n<i)TBA (cooTHOLueHMe 

10/1/1/1) - 40% (Mmi 20 06 %), npoKcaHona 

5,6-8% M 3neKTp0nMTHblM COCTaB. 

npMMep 14. ToTOBMnM 3MynbCMK> TaK >Ke, KaK 
onMcaHO b npMMepe 1. 
CooTHOiueHMe 

nooB/nofl/noMqn/noTBA/noTnA 

cocTaBnnno 10/1/1/1/1, HaBecKM 

nooB/nofl/n<t>MLin/n(i>TBA/noTnA 

cocTaBnwnM cooTBeTCTBeHHO 572/57/57/57/57 r. 

KoHeHHaa pet^enTypa nepc{)TopyrnepoAHOM 
SMynbCMM MMena cneAyiomMM cocTaB: 

n<t>OB/no>fl/n0Mi4n/n<t)TBA/n<i>TnA 

(cooTHOLueHMe 10/1/1/1/1) - 40% (MnM 20 
o6.%), npoKcaHona 5,6-8% m sneiaponMTHbiM 

COCTaB. 
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I lonyqeHne i y 0 -Hoii nepq>TopyrnepoAHon 
3MynbCMii. 

npuwiep 15. nep4>TopymepoAHyio CMecb 

n0fl/nOML4n B COOTHOLLieHHW 1/2 B KOJIUMeCTBe 

200 wn, coAep>KaLuePi 266 r f~l<J>fl yAenbHOft 
nnoTHOCTH 1,938 m 133 r nOMLjn yAenbHOfi 
nnoTHOCTH 1,920, CMeLuvtBanu c pacTBopoM 
npoKcaHona b o&beMe 800 mji. flocne 3Toro 
nonyneHHyK) CMecb nepcfyropyrnepoAOB h 
npoKcaHona totobujim tsk we, tcaic onucaHO b 
npuMepe 1 . 

KoHeHHan pei^emypa nepc^TopymepoAHow 
sMyjibcun MMena cneAyK)iMntf cociaB: 
ncDfl/n0ML4(1 (cooTHoaieHne 2/1) - 1% (una 0,5 
o6.%), npoKcaHona 0,2-0,25% h 3/ieKrporuiTHbifi 

COCTaB. 

npniviep 16. roTOBMJin oMynbCMK) TaK we, KaK 
onncaHo b npuMepe 1. 

cooTHoiueHMe n0O&/nofl/na>ML4n/n<PTBA 

cocTaBrifl/io 1/1/1/10, HaBecKM 
n<t>OB/nOfl/nOML4n/ncl>TBA cocTaBnann 
cooTBeTCTBeHHO 62/62/62/614 r. 

KoHe^Haa pei^emypa nepcfTopyrnepoAHOW 
9MyjibCMn nivjejia cneAyK>mnfi cocTaB: 
n<POB/ncpfl/ncPMLin/n<PTBA (cooTHoweHwe 
1/1/1/10) - 1% (H/iM 0,5 oo\%), npoKcaHOJia 

0,2-0,25% H 3JieKTpOJlMTHblM COCTaB. 

(DopMyna M3o6peTeHM«: 

1 . Cnoco6 nonyMeHMfl 3Mynbcni* Ha ocHOBe 
nepcf>TopymepoAOB Ana m c Ky cct Be h h bix 
nepcf)TopymepoAHbix KpoBe3aMeHMTenew, 
BKnK)HaK)LHMfi nonyMenwe npeAOMyxibcun 
cMeniHBaHMeM cyMMapHoro KonnnecTBa 
nepcf)TopymepoAOB c 3MynbrnpyK?mnM areHTOM 
- npoKcaHonoM u MHoroKpaTHyto roMoreHH3ai^nio 
CMecH b saMKHyTOM qupKynj^woHHOM KOHType 
noA AasneHneM, c nocneAyfOii^nM Ao6a Bne h m e m 
b nonyneHHyfo aMyjibCMK) cfrn3wonoruHecKn 
npneMJieMoro pacTBopa aneKrponMTa, 
ojnmaiowyiv\cn TeM, mto npeA3Mynbcwo 
nonyMaioT nyTeM crpyfiHO-KanenbHoro 
nponycKaHMH MHoroKOMnoHeHTHoft CMecw 
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nepcpTopymepoAOB KOHi^eHTpai^nn ot i ao 4U7o, 
cocTonu^eM m AByx nepcfrropyrnepoAOB: 

ncj)fl/nct>ML4n, nnn noA/n^TBA, mjim 
nooB/noMun, urn n<t>o&/n<t>T&A nnn 

noO&/nep(J)TopTpMnponnnaMHHa (n^TriA) b 

COOTHOLUeHHH OT 1/1 AO 10/10, COOTBeTCTBeHHO, 

mjih H3 cMecu Tpex nepcpTopymepoAOB - 

n<j>OB/nofl/nct>Mi4n, nnn n^oB/nofl/noTBA, 

win noOB/nOfl/n<J>TnA b cooTHoweHHH ot 

1/1/1 AO 10/10/10, COOTBeTCTBeHHO, H3 

CMecu neTbipex nepcpTopymepoAOB 

n^oB/ncpfl/noMqn/noTBA 
n<t>o&/n<t>fl/n<t>ML4n/na)TnA b cooTHoujeHnn ot 

1/1/1/1 AO 10/10/10/10, COOTBeTCTBeHHO, [Am 

M3 civiecn n«TM nepcpTopymepoAOB: - 

n0OB/n<t>fl/n<t)Mun/n0TBA/n0TnA b 

COOTHOWeHUH ot 1/1/1/1/1 ao 10/10/10/10/10, 
COOTBeTCTBeHHO, c pacTBopoM npoKcaHona c 
KOHeMHOM KOHi^eHTpaL^new OT 0,2 ao 8% B 
roTOBbift nepcJyropymepoAHOM 3Mynbcnn mjim c 
pacTBopoM cf)oc4xD/ikinMAOB Mepe3 
roMoreHH3aTop noA AaB/ieHnew ot 50 ao 1100 
aTM, ao nonyMeHMfl cy6MUKpoHHOH 
nepcJ)TopymepoAHoft 3Mynbcnw co cpeAHMM 
pa3MepoM MacTui^ 0,025 mkm, c AanbHeCiiuuM 
AoOaanenneM b nepcfrTopyrnepoAHyK) 3Mynbcnio 
3/ieKTponnTOB HaTpufl xnopnAa 5,0-9,5 r/n, 
Kannfl xnopnAa 0,30-0,45 r/n, Man-ina xnopnAa 
0,15-0,25 r/n, HaTpwa rwAPOKapooHaTa 
0,40-0,70 r/n, naTpua rnApocjx)cct)aTa 0,15-0,25 
r/n, rn»0K03bi 1,5-2,5 r/n, 3aTew nonyneHHyK) 
nepc|)TopyrnepoAHyK) GMynbcwo noABepraioT 
CTepnnn3ai4MOHHOM c})nnbTpai4nn nepe3 A^aweTp 
nop b 4>nnbTpe 0,2 mkm. 

2. Cnoco6 no n. 1 , OTnunaioinnMCw TeM, hto 
b nonyMeHHyto nepcfcTopyrnepoflHyK) oMynbcuw c 
KOHi^GHTpai^MGVi nepcpTopymepoAOB ot 1 ao 40% 
m npoKcaHona ot 0,2 ao 8% (win 
4>oc0onnnnAOB) Ao6aBnfiioT MH^eKi^noHHyio 
BOAy AO Tpe6yeMow KOHL^eHTpaL^nn h npwMeHfliOT 
nepcjDTopyrnepoAHyio 3Mynbcnfo b KanecTBe 
neMe6Horo cpeACTBa npn nepopanbHOM, 
BHyTpunonocTHOM w Hapy>KHOM npuMeHeHMM. 
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Ta6nnua 1 



PacnpefleneHwe MacTnu no pa3Mepy n cpeflHUM pa3Mep Hacrnq 
20% 3MyjibCnft nepcpTopyrnepoAOB. 



AnaMeTp 

4aCTMM (mkm) 


PacnpeAeneHne qacTwu (%) 




Cnoco6-aHanor 
(Fluosol-DA 
20%) 


Cnoco6-aHanor: 
ncpfl/ncpMLtn (2/1) 
(20%) 


3aflBHfleMbift cnoco5: 
ncpfl/ncpMLin (2/1) 
(20%) 


MeHee 0,1 


39,2 


87,1 


87,4 


0,1-0,2 


53,0 


12,6 


12,4 


0,2-0,3 


5,9 


0,3 


M6T* 


0,3-0,4 


1,5 






0,4-0,5 


0,4 






Cp. paaMep 


0,118 MKM 


0,03-0,05 mkm 


0 f 025 MKM # * 



73 



ro 

o 
o 



*) OTcyTCTByioT MacTMUbi c fluaMeipoM ot 0,2 flo 0,3 mkm 

**) Ha 20-50% yMeHMUwnc* cpeflHwii pa3Mep Macnm aMyjibcuw 



Ta6nnua 2 



PacnpeAeneHwe Hacrnu no pa3Mepy w cpeAHMM pa3Mep MacrwLi 
1%, 20% m 40% aMynbCM* nepcpTopyrnepoAOB. 



Anaweip 
MacrwLi (mkm) 


PacnpeAejieHwe MacTvm (%) 




Cnoco6-ahanor 
R4)fl/nc|3MLin 
(2/1), (20%) 


3aflBmeMbift 
cnoco6 ncfcfl/ncfcMun 
(2/1), (1%) 


3a«BnpeMbiPi 
cnoco6: ncfca/nt^MLtn 
(2/1), (40%) 


MeHee 0,1 


87,1 


88,1 


86,2 


0,1-0,2 


12,6 


11,9 


13,8 


l 0,2-0,3 


0,3 


K©T 


HeT* 


0,3-0,4 








i 0,4-0,5 








I Cp. paaMep 


0,03-0,05mkm 


0,025 MKM 


0,025mkm** 



o 

o 
o 

CM 



*) OTCyTCTByiOT M3CTML|bl C AMaMBTpOM OT 0,2 AO 0,3 MKM 

*•) Ha 20-50% yMeHbiuwncn cpeAHM* pa3Mep MacTnu 3Myxibcuii 
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